Is the tissue persistence of O(6)-methyl-2'-deoxyguanosine an indicator of tumour formation in the gastrointestinal tract?
Azoxymethane (AOM) is a methylating agent capable of inducing mutations in DNA by forming adducts with DNA bases. It has been used to understand the mechanisms involved in colon carcinogenesis. Of the adducts formed in response to AOM, O(6)-methyl-2'-deoxy-guanosine (O(6)-mdGua) is the most mutagenic. Based on studies in rodents of the abundance and persistence of DNA adducts in various tissues after treatment with alkylating agents, previous results suggest, as a generalization, that the longer O(6)-mdGua adducts remain unrepaired in the cells of a tissue, the greater the risk for tumorigenesis. To test this hypothesis, we have built on these studies, expanding the number of tissues in which O(6)-mdGua abundance and persistence were examined and correlating these data with tumour distribution and abundance in rats maintained for 26 weeks after the treatment with AOM. Our study revealed firstly the existence of groups of tissues that developed relatively large amounts (proximal and distal colon, proximal small intestine (SI), liver and kidney) and relatively low levels (stomach, distal SI, bladder, spleen, blood and lung) of O(6)-mdGua after AOM exposure. Secondly, while all tissues showed an increase in adduct levels at 6h after mutagen treatment and most showed a significant drop in adduct levels between 6h and 48h (stomach, proximal and distal SI, liver, spleen, blood and lung), one group of tissues displayed O(6)-mdGua levels that did not decrease at 48h (proximal and distal colon, kidney and bladder). Predictably, the colon displayed tumours 26 weeks after treatment. Interestingly, however, the proximal SI also displayed significant tumour formation at that time. Our findings demonstrate (1) a direct association between exposure to O(6)-mdGua and tumours of the distal colon and (2) a dissociation of the relationship between adduct clearance and tumorigenesis in the SI. This diversity of response in the gastrointestinal tract warrants further analysis.